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(57) Abstract 

The present invaition relates to the field of medicine, more precisely to the field of micro-surgeiy, and may be used to expand narrowed 
sections of tubular organs or vesseh. This invention may also be used for attaching edges on openings in tissues as well as for attaching 
prostheses such as obstmction, valve or filtration prostheses on wall defects and on the anastomoses of hollow or tubular organs. This 
invention may be used to increase the scope of applications and the functional capacities of this micro-surgefy fixation device as well as to 
enhance reliability and safety when installing the same. In one embodiment, the micro-surg^ device compiises two or more springs, each 
spring being in the shape of a tnmcated cone or flat ring made of a zigzag-shaped rod defining a closed loop. The mobile springs are coimected 
witfi each other at the zigzag summits located on the circumference. The springs may be biased under the action of an externa) load and recover 
their initial position. In another embodiment, the micro-surgeiy device comprises a sin^e spring which is in the shape of a truncated cone or 
flat ring made of a zigzag-sb^ed rod forming a dosed loop. The zigzag simunits are located on the circumference and coimected to mobile 
fixations which are each in the form of a resilient rod fitted with a hook. The manipulatian pu^-bar inchtdes rods with guides connected to a 
catheter tube via a couplhig. The rods are mounted inside the catheter tube and the coupling are enable of longitudinal displacement within 
the latter and along the guides. 



(W)P«t,ep.T H3o6peTeHHe othochtch k MCiWUHHe, a hmchho k MHKpoxHpyprHH, h mojkct 
Hcnojib30BaTbc« KaK pacuiHpeHHH cyjKCHbix ynacTKOB TpyenaTbix opraHOB h 
cocyflOB, xaK h am saKpenjicHHH KpacB otbcpcthh b ncaHux khh ajiji KpenncHHJi 
npoTe30B, HanpHMep, npH ycraHOBKc o6TypHpyiomHx, icnanaHHbix, ^HjibxpyiomHx 
npoTeaoB Ha Ae(})eKTax ctchok, a raioKe coycrbHx nojibix hjih Tpy6qaTbix opraHOB. 

H3o6peTeHHe no3Bo;iaeT pacuiHpHTb oGjiacrb npHMCHeHHfl h 4)yHKunoHajibHbie 
B03M0)KH0CTH MHKpoxHpyprHHecKoro KpencsKHoro ycrpofiCTBa. a xaKKe noBbicHTb 
Haiie)KH0CTb H 6e3onacHOCTb ycranoBKH KpenoKHoro ycrpoHCTsa. 

MHKpoxHpyprHHecKoe ycrpoHcxBo b ootom BapHaHxe BbinojiHCHO b bhac no 
KpaiiHeii Mepe asyx npyjKHH, Kajimaa h3 Koxopbix c(J)opMHpoBaHa b bhac yceneHHoro 
KOHyca HJIH luiocKoro KOJibua h3 3Hr3aroo6pa3Horo crepMCHa, o6pa3yK>mcro 
aaMKHyrwH KOHxyp. npyjKHHw noaBH)KHo cocahhchm Mejicay co6oh BepuiHHaMH 
SHraaroB, pacnojiojKCHHMMH na oahoh oKpy»HocxH, c o6ecneHCHHeM o6paxHMoro 
c»axHfl npyjKHH noA BoaiieHcxBHeM BHeiuHCH HarpysKH. 

B flpyroM BapHanxe MHKpoxHpyprHHCCKoe KpeneacHoe ycrpoHcxBo BbinojiHcno b 
BHfle oiiHOH npyjKHHbi, c(J)opMHpoBaHHOH B BHflc yceMCHHoro KOHyca h™ ruiocKoro 
KOJibua H3 3Hr3aroo6pa3Horo cxepKHH, o6pa3yK>mero aaMKHyxwH KOHxyp. BepuiHHbi 
3Hr3aroB, pacno/ioacenHbix Ha oahoh oKpyKHocxH. cHa6)KeHbi coeflHHCHHbiMH c hhmh 
noflBHHCHo 4)HKcaxopaMH, KajKawH H3 Koxopbix BbrnojiHCH B BHne ynpyroro crepHCHH, 
CHa65KeHHoro kpiomkom. 

MaHHnyjiHUHOHHbiH xonKaxejib BwnoraeH b BHae txt c HanpaBJiaioiimMH, 
coeflHHCHHbiMH nocpcflcxBOM My4)XM c KaxexepoM-npoBOflHHKOM. Thth pa3MemeHbi 
BHyxpH My(t)Xbi H Kaxexepa-npoBo;iHHKa c B03MO)KHocxbK> npoaojibHoro nepeMemcHHK 

BHyxpH HHX H OXHOCHXeflbHO HanpaBJIHK)Umx. 



HCKJIIOqHTEAbHO JlflA UEJIEA HH^OPMAmOi 

Kmu. Hcnoabajreiiue Aoa o6(UBaseHiui cipaii-ueiiOB PCX ua THTyAiaiz merai epomnp. s Koropux 
nyonHKyDiM ueaovHapooMue samai b eooneteniiH e PCT. t>. ^ 
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MHKpoxupypruHecKoe Kpene>KHoe ycrpoHCTBo 
(eapHaHTbi) h MaHHnyjiHiiHOHHbiH TOJiKaxejib ;uih 
ero ycTaHOBKM 

OSjiaCTb TeXHHKH 

HaoopereHHe othochtch k mcahuhhc, a hmchho k MMKpoxHpyprHW. u mo^cct 
Hcnojib30BaTbCH KaK /yiH paciiiHpeHHfl cy^eHWX ynacTKOB Tpy6HaTbix opraHOB m 
cocyAOB, TaK h zxjih aaKpenJicHHH Kpaea OTsepcTHH a TicaHflx hjih jxjih KpenjieHHH 
npoTe30B, HanpHMep, npH ycTaHOBKe o6TypHpyiomHx, KJianaHHbix, (t)HJibTpyK)mHx 
npoTeaoB Ha iie{J)eKTax ctchok, a TaK^e coycrtJix nojibix hjth TpyGnaxbix opraaoB. 

npciimecTDViouiHH vpoBeiib tcxhhkh 

HsBecTCH MHKpoxHpyprHHecKHH KpencMCHbiH aJicMCHT caMo4>HKCHpyK)merocH 
cocynwcToro nporesa (AoTopcKoe cBn;ieTejibCTBO CCCP >f9 1217402, kji. A61F2/06, 
1986r.), npeACTaBHKiomec co6oh njiocKyio npy^cHHy, BbinonneHHyK) b bhrc 
3Hr3aroo6pa3Ho HsorHyroH npoBOJioKH. flaHHoe ycrpoHCTBo He vziooho b 
3KcnnyaTauHH, t.k. npy>KHHa He o6pa3yeT saMKHyrbiH KOHTyp. 

HeuocraTKOM HsaecTHoro Kpene^Horo ajieMCHTa jiBJiflercfl orpanHMCHHOCTb 
c4)epbi ero npHMeneHMH TOJibKo ajih (|)HKcaiXHH cocyOTcxoro npoxeaa. 

H3BecTHo MHKpoxHpyprHHecKoe Kpene>KHoe ycrpoHCTBo (nareHT US X94580568, 
KJI. A61M1/34, 1986 r.)- MHKpoxHpyprHMecKoe KpenencHoe ycrpoHCTBO npeziCTaBJiaeT 
co6oH npy)KHHy, BunoJiHCHHyK) b bhac 3Hr3aroo6pa3Ho HSorayroH npoBOJioKH, 
o6pa3yioiueH saMKHyrbifi KOHTyp. npHHCM npy^cHHa C(|)opMHpoBaHa b BHjie uHHHHiipa. 

HeaocraTKOM H3BecTHoro ycTpoiicTBa mnnerrcK to, hto oho hmcct 
orpaHHHeHHyio o6jiacTb Hcnom.30BaHHK h MO)KeT Hcnonb30BaTbCfl TOJibKO b hojiom 
Tpy6HaT0M oprane. 

H3BecTHo npHcnoco6jieHHe juih ycraHOBKH caMoct)HKCHpyK>merocfl cocyjHcroro 
npoTe3a (ABXopcKoe CBHaereJibCTBo CCCP >f9 1318235, kji. A61M29/00. 1986r.), 
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coAep3Kamec rH6KHM Tpy6HaTbiH HanpaBHTCJib h TOJiKareJib, nosBon^iiomHe b cxcaxoM 
cocTOHHHH ijocxaB/iHTb H ycTaHOBJiHBaTb npoTca B npocBCT cocyjia. 

HeAocraxKOM H3BecTHoro ycraHOBOHHoro cpeiiCTBa HBJiHercj! to, hto oho hc 
no3BojiHeT HSMCHHTb no3HUHK) npoTe3a nocjie ero BbicBoSoHOiCHHfl m Tpy5HaToro 
HanpasHTejifl. 

H3BeCTH0 MaHHnyJlHUHOHHOe yCXpOHCTBO JUIH ycxaHOBKH HHTpaBeH03HOrO 

(t)HnbTpa (naTCHT RU X9 2000814, kji.A 61 M 1/34, 1992r.). coAep>Kamee rojiKarejib, 
BwnonHeHHWfi b BUjxe CTHJiexa c 3aKpenjieHHbiMH Ha hcm TflraMn, BbinojiHCHKbiMH b 
BHjic ynpyrax cxep^Hefi c 3aKpenjieHHbiMH Ha KOHuax BryjixaMH, npeOTasHaneaHbiMH 

flJIH CTblKOBKH C HMnjiaHTHpyeMbIM yCTpOHCTBOM. 

HeiiocTaTKOM H3BecTHoro MaHHnyji^Topa HRnflercH to, mto ero KOHcrpyKUHH He 
npeitycMaTpHBaeT BOSMOKHOCTb H3BJieMeHH5! oG-beicra ycTaHOBKH. KpoMe Toro, npH 
ero Mcno;ib30BaHHH HMeercii onacHocTb npc^iieBpcMeHHoro paa-bcOTHeHH^i c 
{})HKCHpyK)mHMH BJieMCHTaMH HMnnaHTHpyeMoro ycTpoHCTBa. 

PacKPbiTHe H3o6DereHHB 

TexHH4ecKOH 3a/iaMeH. peuiaeMOH ;iaHHbiM H3o6peTeHHeM b nacru 
MHKpoxHpyprHHccKoro KpenejKHoro ycrpoHCTBa, 5iBnHeTCfl paciUHpcHHe 66jiacTH 
npHMeneHHK h (})yHKUHOHajTbHbix B03MOKHocTeH MHKpoxHpyprHMccKoro Kpene)KHoro 
ycTpoHCTBa, a HMeaHO, o6ecneHeHMe bo3Mo»chocth yKpenjicHHH Kpaes otbcpctmh b 
TKaHHX H (})HKcauHH o6TypHpyfomHX. KJianaHHbix, (J)HnbTpyK)mnx npoxeaoB na 
Ae(j)eKTax ctchok hjih coycTbax nojibix hjih TpyGnaTbix opraaoB. 

TexHHHecKOH sanaMefi, peiuaeMofi iiaHHbiM H3o6peTeHHeM b MacTH 
ycranoBOHHoro MaHHnyiiflUHOHHoro TOJiKarejiH, hejihctch noBbiuieHHc Haxie^HocTH h 
6e3onacH0CTH ycTanoBKH KpenexcHoro ycrpoHCTBa nyrcM o6ecneHeHHfl bo3mo»chocth 
ycraHOBHTb, a TaKMce CHHTb, nepcMecTHTb, y^ajiHTb KpeneacHoe ycrpoHCTBO, He 
Bbi3biBaH ero oohomkh h noBpexeacHH^ TKaneii. 

riocraBJieHHa)! aaiia^a b HacTH MHKpoxHpyprHHecKoro KpeneacHoro ycTpoficxBa 
peuiaercH tcm, hto ycrpoHCTBo, BKJiioMaiomee npyjKHHy, BbinonHCHHyio b BHjie 
ynpyroro 3Hr3aroo6pa3Horo CTep)iCHH, o6pa3yK)mero 3aMKHyTbiM KOHryp, 
ilonojiHHTenbHo coiiepKHT no KpaHHen Mepe oflHy npy^cHHy BbmonHCHHyio TaK)Ke H3 
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ynpyroro 3Hr3aroo6pa3Horo cTcp^H;i, Ka»caa5i npy>KHHa c4)opMHpoBaHa raKHM 
o6pa30M, HTo ee pasHOHanpaBneHHwe BcpuiHHbi pacnojio^ceHW no nepHMCTpaM 
ocHOBaHHH yceMCHHoro KOHyca hjih KOHUCHTpHMecKHM oKpyHcnocTHM, o6pa3yK)mHM 
njiocKoe KOJibuo, npH 3tom eepuiHHbi 3Hr3aroB Ka^moH npy}KHHbi, pacnoJiomeHHbie b 
OOTOM ocHOBaHHH yceHCHHoro KOHyca hjih no ohhoh oKpy^HOCXH Konbua, h BepuiHHbi 
3Hr3aroB nocJiejfiyioineH npy^HHw, xaK^e pacnojio^eHHwe a ohhom ocHOBaHHH 
yceqeHHoro KOHVca hjih no oahoh oKpy^HocTH KOJibua, coenHHCHbi Mencny co6oh 
nocpcACTBOM cKperuiHiomHX sjieMCHToa c o5ecneHeHHeM bo3mo>khocth ooparHMoro 
OKaTHH npy^cHH, a HecKpenjicHHbie MeyKjxy co6oh BepuiHHbi sHnaroB BbinoJiweHbi non 
HcnojiHHTCJibHbie ajieMCHTbi ycraHOBOHHoro npHcnocoGjicHHH. 

B MacTHOM cjiynae BwnojiHeHHfl MHKpoxHpyprHHecKoe ycrpOHcxBO coiiep^HT 

JlBt npy^KHHbl, C(|)OpMHpOBaHHbXe B BUJXC yceHCHHblX KOHycOB, npH 3T0M COeUHHCHbl 

BepuiHHbi 3Hr3aroB, pacnono^KeHHbie na 6oJibmHX ocHOBaHHHX yceneKHbix KonycoB, 
o6pa30BaHHbix Ka^aoH H3 npyxcHH. • 

B jipyroM HacTHOM cJiyMae BbinonHCHMH MHKpoxnpyprHHecKoe ycrpoHCTBO 
coAcpMCHT ;iBe npy>KHHbi, c{|)opMHpoBaHHbie b bh^c ycencKHbix KonycoB, npH 3Tom 

COeUHHCHbl BCpUIHHbl 3Hr3arOB, pacnOJIOKCHHbie Ha MCHbUIHX OCHOBaHHHX yCCHCHHblX 
KOHycOB, OOpaSOBaHHblX Ka^CilOH H3 npy)KHH. 

ripH 3T0M , B MaCTHOCTH, npy>KHHbl cnO^CHH Jipyr C flpyrOM 60JlbliIHMH 
OCHOBaHHHMH yceMCHHblX KOHyCOB. 

B MacTHocTH, iiHaMerpbi 6ojibuiHX ocHOBaHHM yceqcHHbix kohvcob^ 
o6pa30BaHHbix Ka^OH H3 npy^HH, ne paBHbi. 

B MacTHbix cJiynaflx BbinojiHCHMH yrjibi npn 6o;ibtiiHX ocHOBaHHUx yceHCHHbix 
K0Hycx>B, 0Dpa3OBaHHbix Kaxy;oH H3 npy»cHH, He 6oJice 45**, hto ooecnenHBaer 
flonycTHMoe naBjicHHe npy>KHH na ncaHH. 

KpoMc Toro, nun peiueHHH yKaaaHHoii 3a;iaHH, c uenbio yBejiMHCHH^i HcecTKOCTH 
npyjKHHbi, Ha KajKHOH BepuiHHe snnara o6pa30BaH no KpaHHeii Mepe ooth 

npy>KHHHbIH BHTOK. 

B HacTHOM cnynae BbinoJiHCHHA CTep)KeHb, H3 KOToporo BbinoJiHCHa npy^KMHa, 
H3roTOBJieH h3 npoBOJiOKH, HMCiomeH pasjiHRHbie Ha pasHbix ysacTKax (jDopMy h 
nnomanb nonepcHHoro ceneHH)!. 
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B HacTHOM cjiynae BbinojiHCHHH xaxcObiH CKpenjiHioiuHH 3JieMeHT BbinojincH b 
Bmt cTHrHsaiomero Kontua, pa3Mep KOToporo Bbi6paH h3 ycjioBHH bo3mo)khocth 
pa3MemeHHH ycxpoHCTBa b ycTaHOBOHHOM npHcnoco6neHHH. 

B HacTHocTM, crarHBaiomee KOJibuo DbmojiHeHo b bhuc no KpaHHeii Mepe 
oziHoro npyKHHHoro BHTxa. 

KpoMe Toro, min pemeHHH yKasaHHOH 3aiiaHH, c uejibio o6ecncHeHHfl 
bo3mo}khocth ycraHOBKH sanjiaxbi Ha TKaHH, HMeioiUHe 6oJibiiiyio TOJimHHy, sm6o 
o6ecneHeHH5! bo3mo5khocth yKpen/iCHHH xpaeB xaKOH TKaHH, KajKHbiH cKpenJiHioiuHH 
3JieMeHT BbinojiHCH B BHiie ynpyroro crepjKHH c KOJibuaMH hjih oTBepcTHHMH Ha 
KOHuax, npHMCM pa3Mepbi KOJieu BM6paHW H3 ycjioBHH B03M03KHOCTH pa3MeineHHH 
ycrpoHCTBa b ycxaHOBOHHOM npHcnoco6jieHHH. 

B HacTHocTH, KaymhiH cKpenjiaiomHH ajiCMCHT BhinojineH m npoBOJiOKw. b bh^c 
npy^HHbi pacT^^eHHfl c KOJibuaMH Ha KOHuax, npHHCM pasMepw KOJieu Bbi6paHbi h3 
ycjiOBHfl B03M0)KH0CTH pa3MemeHH5i ycrpoHCTBa b ycTanoBOMHOM npHcnoco6jieHHH, 

IlocTaBJieHHaH aa^ana peuiaercH raKHce tcm, hto b MHKpoxHpyprMMCCKOM 
KpenencHOM ycxpoftcTBe, BtcjiioqaiomeM npyxcHHy, BbinoJiHCHHyio b sum ynpyroro 
3Hr3aroo6pa3Horo CTep»(Hfl, o6pa3yK)mero saMKHyrbiH KOHxyp, npyxHHa 
c4)opMHpoBaHa TaKHM o6pa30M, HTO ee pasHOHanpaBJicHHbie BepuiHHbi pacno;io)KeHbi 
no nepHMexpaM ocHOBaHHH yceneHHoro Konyca hjih KOHucHxpHMecKHM 0Kpy>KH0CTHM, 
o6pa3yK)mHM njiocKoe Konbuo, see aepuiHHbi 3Hr3aroB, pacnojio>KeHHbie Ha o;ihom h3 
ocHosaHHH yceHCHHoro Konyca hjih na oahoh h3 oKpy>KHocxeH njiocKoro Kojibua, 
cHa6)KeHbi ({)HKcaropaMH, Kaac/ibiH H3 Koxopwx BbmonHeH b bhuc ynpyroro crep^KHH h 
CHa6)KeH no KpaHHCH Mepe oahhm KpioHKOM, npn 3Xom Ka^cawii {jjHKcaxop noiiBH>KHo 

COCAHHCH nOCpeilCTBOM CKpenjIHIOUaiX 3JieMeHT0B C OOTOH hjih JXByM5I BepiUHHaMH 

3Hr3aroB c oGecncMeHHeM bo3M05khocth oSpaxHMoro cxcaxHH npy»cHHbi, Bce 
(t)HKcaxopbi pacnojioMceaw no ojmy cropoHy ox npy»cHHbi, a cBo6oflHbie KOHUbi 
cTepjKHei! (J)HKcaTopoB BbinoJiHeHbi nozi HcnojiHHTejibHbie sjieMCHTM ycxaHOBOHHoro 
npHcnocoGjieHHH. 

KpoMe Toro, yroJi npH 6ojibuieM ocHOBanwH yceqcHHoro KOHyca, 
o6pa30BaHHoro npyxcHHoii, He 6ojiee 45°, hxo o6ccneHHBaex /lonycxHMoe ^laaneHHe 
npyHCHH Ha XKaHH. 

KpoMe xoro, kpiomkh Bcex 4)HKcaxopoB opHeHXHpoBaHbi b cxopony ox och 
npy^HHbi. 
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KpoMe Toro, ejih pemeHHa yKasaHHOH 3aaaHH, c ueJibK) yBejiHHCHHH >KecTKocTH 
npyHCHHbi, Ha Ka)KiiOH BepuiHHe sHraara o6pa30BaH no KpaHHefi Mepe ojxhh 

npy)KHHHI>IH BHTOK. 

B HacTHOM cjiynae BunoJiHCHHH crep^KCHb, m Koxoporo BbinojiHCHa npy)KHHa, 
H3roTOBJieH H3 npoBOJiOKH, HMCiomeH paajiHHHbie Ha pa3Hbix ynacTKax cJ)opMy h 
miomajab nonepcMHoro ccnmrn, h cHa6}KeH KpioMKaMH, hjih HaccHKaMw, hjih 

npy^HHHblMH BHTKaMH. 

KpoMe Toro, Ha kohuc Ka^oro 4)HKcaTopa, npoTHBonojio^noM cBo6oAHOMy, 

BbinOJIHCHO OTBepCTHe HJIH KOJIbUO JUIH HOOTHHCHOrO COeUHHeHHH CO CKpenJIHIOUIMM 
3JieMeHT0M. 

B HacTHOM cnynae BunojiHeHHfl Ka»cflbiH cKpenn^iomHH 3JieMeHT, 

COeHHHillOmHH 4)HKCaT0p C OAHOH BCpiDHHOH SHHJara npynCHHbl BbinOJlHCH B BH;ie 

3aMKHyToro KOJibua hjih KOJibua c no MCHbiueH Mepe oothm npy^HHHbiM bhtkom, 
npHHCM pa3Mepbi icoJieu BbiGpanu H3 ycjioBHH bo3momchocth pasMemeHHH ycrpoHcxBa 
B ycranoBOMHOM npHcnoco6jieHHH. 

B jipyroM HacTHOM cjiynae BbinojiHeHHJ! Ka^biH cKpennaioiiiHH 3JieMeHT 
BbinojiHCH H3 ynpyroro crepjKHfl b BHiie chmmctphhho HsorHyroH cKo6bi co chhhkoh h 

flByMH HOKKaMH C KOJIbUaMH Ha KOHUaX, npH 3T0M HOKKH COeAHHCHbl C AByMB 

pacnoJiDMCcHKbiMH pHjioM BepuiHHaMH SHrsaroB, a cnHHKa coeOTHena c cJ)MKcaTopoM. 
B HacTHocTH, cnHHKa CKo6bi BbinojiHeHa c, no MCHbiiieH Mepe, ouhhm 

npy^KHHHblM BHTKOM. 

KpoMc Toro, juin pemcHHa yKa3aHH0H 3a;^aHH, b Ka^iioM 4)HKcaTope cbooo^ikbih 

KOHCU CTCpHCHH, BbinOJIHeHHblH UOJX HCOOJlHHTejIbHbie DnCMCHTbl yCTaHOBOHHOFO 

npHcnoco5jieHHJi, CHa6HceH OTBepcTHCM hjih KOJibuOM, hjih Bbicrynow, hjih nponnjiow. 

B HacTHOM cjiyuae BbinojiHeHHfl kpiohok (J)KKcaTopa BbinojiHen na BxyjiKC, 
HenoABHacHo ycraHOBJieHHOH na cTep>KHe, 

B jipyroM HacTHOM cjiynae kpk)HOK 4)HKcaTopa BbinojineH aa BxyjiKc, 
ycraHOBJieHHOH c B03M0}KH0CTbK) nepeMemcHHH no crep^KHK) (})HKcaTopa ot Hcxozmoro 
nojio^KeHHH no nojioHceHHH 4>HKcauHH. 

KpoMe Toro, juiH noBbimeHHa Ha^eacHocTH 4)HKcauHH na TKannx, Ha KajK^oM 
CKpennnwiueM ajieMeiixe BbinonneH no MCHbUieH Mepe ozihh /lonoJiHHreJibHbiH KpronoK. 

nocraBjicHHaH 3anaHa b nacTH MannnyJiHUHOHHoro TOJiKaxenfl peuiaeTCH tcm, 
4T0 TOJiKarejib, coiiep^KaiUHH THin, Ka^Kiia^ H3 KOTopbix BbinoJiHena c BosMOHCHOCTbK) 
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cTbiKOBKH c 3JieMeHTaMH MHKpoxHpyprHHecKoro ycrpoiicTBa, /jonojiHHxejibHo cHa6>KeH 
HanpaBJi«K)iUHMH a KOJiHHecTBe, pasHOM KOJiHHccTBy Tflr, H KaTerepoM-npoBonHHKOM, 
coeflHHCHHbiM nocpezicTBOM My4)Tbi c HanpaBJifliomMMH, saKpenjicHHbiMH Ha hch, 
Ka)Kiiafl TJira ycTaHOBJiena c B03Mo^HocTbio npoAOJibHoro nepeMemcHHH 
OTHocHiejibHo cooTBCTCTByromeH CM HanpaBji«K)meH» BHyrpH My(J)Tbi H BHyrpH 
Kaxerepa-npoBonHHKa, npHMCM juiuhr KajKflOH rara npcBbiuiaer cyMMapwyio iiJiHHy 
cooTBCTCTByiomeH CH HanpaBJifliomeH, My^vhi h Kaxerepa-npoBo^iHHKa, npH 3tom 
HHcrajibHbiH Koneu Ka>K/ioH HanpasnHiomeH BbinoJiHCH c B03Mo>KHocTb}o 

B3aHMOi3eHCTBHH C 3JieMeHT0M MHKpOXHpyprHHeCKOrO ycrpOHCTBa, CTblKOBaHHbIM c 

cooTBCTCTByioiueH TaroH» a Ha KaTcrepe-npoBOflHHKe ycraHOBJieHo 3a>KHMHoe 
ycrpoHCTBo, BbinojiHCHHoe c BosMoacHocrbio ^wKcamvi nonosccHHfl rar. 

B MacTHOM cjiynae BbinojiHCHHa KdiTKnaH T^ra BbinonHCHa H3 rH6Koro rpocHKa 
HjiH crpyHbi, c(})opMHpoBaHHoro B BHAe nerjiH. 

B iipyroM HacTHOM cjiynae Bbino/iHCHMfl tjifh BbinojiHeiibi b BHiie ynpyrax 
CTepacHCH c xopueBbiMH KpioMKaMH HHH BbicxynaMH, HJIH nponHJiaMH Ha KOHuax, 
Koxopwe oxKnoHCHbi nojx yrnoM ne 6ojiee 90** oxHocHxejibHo och MaaHnyn^ruHOHHoro 
xojiKaxejifl. 

B HacxHOM cnynae BbinojiHeHHH HanpasjiHiomHe BbinonHCHbi b nunc ynpyrax 
rH6KHx xpy5oHeK, snyxpH Koxopbix pasMemcHbi xflra. 

B iipyroM HacxHOM cnynae BbinojiHCHMH HanpaanHiouiHe BbinojiHCHbi b bhac 
xpy6oHeK, BHyxpn Koxopwx pasMeuicHbi xhfh, h saKpenJiCHbi Ha My(})xe nocpeiicxBOM 
ynpyxHx cxepHCHeii, oxKJiOHCHHbix Ha yroji no 90° oxHocHxejibHo och 
MaHHnyjiHUHOHHoro xojiKaxenn. 

B HacxHbix cjiynaffx BbinonHCHHH HanpaBMiomHe BbinojiHCHbi oaHHaKOBofi 
/yiHHbi. 

B ^acxHOM cjiyqae BunojiHeHHfl Mycjixa saKperuicHa Ha iiHcxaJibHOM KOHue 
Kaxexepa npoBOflHHKa. 

B jipyroM HacTHOM cnyMae BbmojiHCHHH Mycjjxa saKperuiena aa npoKCHMajibHOM 
KOHue Kaxexepa-npoBOflHHKa nocpe/icxBOM luapHMpaoro coenHHCHHH, a 
HanpaBJwiomHe pacnojioKeaw BHyrpH Kaxexepa-njjoBoiiHHKa h Bbixo^aHX 3a ero 
OTcxam>HbiH Koaeu. 

KpoMe xoro, c uejibio ycxpaHCHHn iie(t)opMauHH KptoHKOB (J)HKcaxopoB h 
noBpe^eHHJi XKaHefl npa ycxanoBKc Kpenc»cHoro npHcnoco5jieHHH, oh 
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JlononHHTeJitHO coiiepjKHT crpaxoBOMHyK) Tpy6Ky, coocho ycraHOBJieHHynD Ha 
KaTcrepe-npoBoziHHKe. 

KoaTKoe onHcaHHe HepTeMceii 

CyiUHOCTb H306peTeHHH nOHCHflCTCH HepTOKaMH. 

Ha 4)Hr. I H3o6pa)KeHa npyHCHHa MHKpoxHpyprHHecKoro KpenexcHoro 
ycrpoHCTBa, bha c6oKy. 

Ha (J)Hr. 2 H3o6pa}KeHa npy^HHa MHKpoxHpyprHMecKoro Kpene^Horo 
ycxpoMCTBa, bh^ caepxy. 

Ha (j)Hr. 3 H 4 H3o6pa>KeHO b pa3pe3e pacnojio)KeHHoe Ha TKan^x Kpene>KHoe 
ycrpoHCTBO, co;iep^amee jiee npy^HHbi, coeflHHCHHbie pa3JiHHHbiMH cKpenJi5iK)iiiHMH 
3JieMeHTaMH. 

Ha (j)Hr. 5 M 6 H3o6pa»ceHo b pa3pe3c pacnojio^cHHoe Ha TKaH^iX KpeneHCHoe 
ycrpoiicTBO, coAcpjKaiuee omy npy>KHHy h (J^HKcaxopbi, coeiuiHeHHbie c npyMCHHOH 
nocpe;icTBOM pasnwHHbix CKpenjiHJomHx 3HeMeHT0B. 

Ha 4)Hr. 7 M3o6pa^eHo KpenoKHoe ycrpoficTBO, co^[ep)Kauiee rpH npy^KHHbi. 

Ha 4)Hr. 8 H 9 K3o5pa^eHbi Kpene^Hbie ycrpoHCTsa, cocxbiKOBaHHbie c 
MaHHnyHHUHOHHbiM TOJiKaxejieM npH pasjinHHbix BapwaHTax BbinoJiHCHHH KpenoKHoro 
ycrpoHCTBa h MaHMnyJiHUHOHHoro TonKaTcna. 

Ha 4)Hr. 10 H3o6pa}KeHO ycraHOBOHHoe npHcnoco6jieHHe c cocTbiKOBaHHbiM c 
MaHHnyjiHUHOHHbiM TOJiKaxejieM Kpene>KHbiM ycxpoHCTBOM, pa3MeiueHHbiM b 

UHnHHflpHHMeCKOH rHJIbSC. 

Ha 4)Hr. 11-14 noKasanbi 3Tanbi ycranoBKH MHKpoxHpyprHHecKoro 
KpenoKHoro ycrpoMcxBa na TKaHH c HcnonbsosaHHeM MaHHnynauHOHHoro TOJiKaTcjiH. 

BapHaHTbi ocvmecTBJieHHfl H3o6DeTeHHfl 

MHKpoxHpyprHMecKoe KpeneacHoe ycrpoHcxBo co/iepKHT omy hhh HecKOJibKo 
npyncHH 1 (b pasjiHHHbix BapHaHxax ycrpoHCTBa), BwnoJiHeHHbie H3 ynpyroro 
3Hr3aroo6pa3Horo crepxcHH, ccJjopMwpoBaHHoro b saMKHyxbiH Konryp nocpeiicTBOM 
coejiHHeHHfl cBo6oflHbix KOHUOB ynpyroFo cTep)KHJi Meacjxy co6oh. Ha ynpyroM 
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crep^He npy^HHw Moryr Gbitb BbinojiHCHbi kpk)hkh, cko6w, HaccMKH, npy^HHHbie 
BHTKH juin KpenjieHH^ npy^HHw Ha TKaHH h juin KpenjieHHfl npoxesa Ha npy^HHe. 

Ka^cflan npy)KHHa c4)opMHpoBaHa raicHM o6pa30M, hto pasHOHanpasneHMbie 
BepuiHHbi 3Hr3aroB ynpyroro crepncHH snHcaHbi b OKpy^KHocTH pa3Hbix iiHaMerpoB, 
UCHTpbi KOToptix pacnojiOMceHbi Ha o;ihoh och, nepneHOTKyjiapuoH njiocKOCTH 
Ka^ilOH OKpyHCHOCTH. Tlpn 3T0M yKasaHHbic oKpyxcHocTH Moryr pacnojiaraTbCH KaK a 
OOTOH, xaK H B pasHbix njiocKocTHx. B KanecTBe npHMepa na ^urA H3o6pa»ceHa 
npyjKHHa, cc|)opMHpoBaHHaH b bhjic yccMCHHoro Konyca. IlpyxcHHa mo^ct 6biTb 
BbmoJiHena raKHce xaKHM o6pa30M, hto ynacTKH crep^cHH Mexmy BepuiHHaMH sHrsaroB 
HMeioT ;iyroo6pa3HyK) (^opuy, npHHCM H3rH6bi cTep)KH5i HanpaBJienbi or och 
cHMMerpHH npyMCHHbi. B Ka^KiioH BepiiiHHe sHnara Moryx 6biTb o6pa30BaHbi oiiHH hjih 

HeCKOJIbKO npy^KHHHblX BHTKOB 2. 

B OHHOM H3 BapnaHTOB BbinojineHMJi HcnojibsyioTca /ibc coeziHHeHHbie Moicay 
co6oH npyncHKbi ((J)Hr. 3 h 4). 

ripyMCHHbl 1 COejlHHeHbl MCTKJXy C060H CKpenJIfllomHMH 3JieMeHTaMH B BHZie 

cTHraaaiomHX kojicu 3. KaK saMKnyrbix, xaK h coflep)KauiHx ooth hjih necKonbKo 

npyMCHHHblX BHTKOB, a TEK B BHflC ynpyrOFO CTep>KHH 4 C KOJIbUaMH 5 HJIH 

OTBepcmWMH Ha KOHUaX hjih npy>KHHbI paCTHKCHHH C KOJIbUaMH Ha KOHUaX. 
VCTPOHCTBO CO CKpeHJIHWlUHMH SJICMCHTaMH B BHJie ynpyrOFO CrepKHfl HJIH npyHCHHbl 

pacTHHceHHH Hcnonb3yeTCJi npH ycTanoBKe Ha xKanax, hmcwiuhx snaMHTejibHyio 

TOJIUIHHy. 

CKpenjiJHOiUHe aneMeHTbi BbinonHCHbi xaKHM o6pa30M. hxo o6ecneHHBaK)x 
eecnpenHTcxBCHHoe oSpaxHMoe OKaxne npyxHH b uHJiHHjxpHHecKOM o6i>eMe 
ycraHOBOHHoro npHcnoco6jieHH». 

KpeneacHoe ycxpoHCXBo momccx cocxoHXb h3 jisyx hjih 6onee npy^HH jik)6oh h3 
npeOTOMceHHwx K0H(j}HrypauHH, cjioMceHHbix Me»cAy co6oh b jik)6oh h3 B03M0)KHbix 
KOM6HHaiiHH. B MacxHocTH, H3o6pa)KeHHHe Ha 4)Hr. 3 H 4 npyxcHHbi Moryx 6brrb 

CJICHCCHbl 60JIbUIHMH OCHOBaHHHMH KOHyCOB, a CKpcnJIHRJlUHC 3JieMeHXbI CGCJlHHHiOT 

MGyKjiy C060H BepiuHHbJ npyacHH, pacnojioxccHHwe b MCHbuieM ocHOBaHHH KOHyca. 
nocjie coenHHeHHJj ohh npHo6peTaK)T njiocKyK> (})opMy (KOJibuo) h 0Ka3biBaK)xc5i b 
cjia6o HarpyKCHHOM coctojihhh, hxo noBbimaex Hajie^KHOcxb saKpeojieHHfl ycxpoHcxBa 
Ha TKaHHX. HajaeJKHoe 3aKpenjieHHe ycrpoficxBa na XKaHRX o6ecneHHBaexc5i h b cnynae 
BbinojiHCHHA npy^cHH c OHCHb MajibiM yrjiOM npH ocHOBaHHH yceKCHHoro KOHyca, a 
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xaKHce npH BbinojiHCHHH npy^HH b bhac nnocKoro KOJibua, t.k. npw jiio6oh 

BO3MO5KH0H HaPpySKC, B03HHKaiOUieH B npOUCCCC 3KCnJiyaTaUHH, npy^HHbl nJIOTHO 

oxBaxbiBaiOT Kpa« oxBepcTHH B TKaHHx, npH 3T0M npy>KHHa pa3>KaTa jxo pa3MepoB 

OTBepCTHH H nOBTOpHCT CrO ({)OpMy. Bbl6opOM yrJTOB npH OCHOBaHHHX yceHCHHbix 

KOHycoB, o6pa30BaHHbix npyjKHHaMH, mo^ho peryjiHposaTb B03neHCTBHe Kpene^Horo 
ycrpoficTBa Ha xKaHH. AonycTHMoe BosneHCTBHC Ha TKaHH juisi npy^HH c pa3JiHHH0H 
ynpyrocTbK), KaK npaBHiio, ixocTHraerca Bbi6opoM yrjia npH ocHOBaHHH yceMCHHoro 
KOHyca He oojiee 45°. 

B zipyrHX sapHaHTax BwnojiHeHHfl Kpene^KHoro ycrpoHCTBa Moryx 
HcnoJib30BaxbC« xpH HJiH 5ojiee npy>KHHbi, nocjiewBaxejibao coeAHHCHHbix MCMcay 
co6oH. Ha 4)Hr. 7 noKasan Bapnanx coe;iHHeHH5i xpex npy^MH. TaKoe BbinojiHCHHe 
o6ecneHHBaex B03MoacHOcxb ycxanoBKH Kpene>KHoro ycxpoiicxBa b noJiocxH cjio»choh 

(})OpMbI. 

K ohhoh H3 npyjKHH OWHM H3 H3BecxHbix CHOCoGoB, HanpHMcp, nonuiHBaHMeM 
K npy^HHHbiM BHXKaM, M03cex 6bixb npHKpenjieHa 3anjiaxa 6 xaK)Ke jxbc 3anjiaxbi 
Moryx npHKpenimxbCJi k jxbym npy^KHHaM, oGecneMHBaa 3aKpbiBaHHe oxsepcxHH Ha 
xKaHHx c jieyx cxopoH ((J)Hr.l 1 - 14). 

B iipyroM BapwaHxe BbinojiHeHHH KpenoKHoro ycxpoiicxBa Hcnojibsyexca o^a 
npyacHHa, cHa6>KeHHaH (j)HKc^xopaMH (4)Hr. 5 h 6). 

B KanecTBe ({)HKcaxopoB Moryx 6bixb HcnonbsoBanbi :aK)6hie H3BecxHbie 
KpenoKHbie ajieMeHXbi, o5ecneHHBaK)mHe b coBOKynnocxH co cBOHcxsaMH npyKHHbi 
4)HKcauHK) Kpene^cHoro ycxpoHCXBa b KOHKpexHbix cjiynaHX ero Hcnojib30BaHHH. 

Ka^KflbiH (j)HKcaxop Mo^ex 6bixb BbinojiHCH b bhjxc ynpyroro cxepKHii 7 c no 
MCHbiueH Mepe ojihhm kpiohkom 8, ycxaHOBjicHHbiM na cxep>KHe, nanpHMcp, 
nocpeiicxBOM BxynKM 9. ripn axoM, ecJiH BxyjiKa BbmonHeHa noABHxcHoii, oth 
(i)HKcauHH ee b iiayx KpaHHHx nojio^CHHHX Ha cxepxcne (|)HKcaxopa BbinojiH5JK)XCH 
cxonopHbie ycrynbi, Koxopbie Moryx 6brrb o6pa30BaHi>i H3rH6aMH 10, BbicxynaMH hhh 
BbiCMKaMH cxep^J! ({)HKcaxopa. JIjih o6ecneHeHHH 4)HKcauHH ycxpoHcxea Ha XKannx b 
HacxHbix cjiynaflx BbinojiHeHHH kohubi kpiohkob 4)HKcaxopoB opHeHXHposaHbi b 
cxopoHy npyMCHHbi, KaK noKaaano Ha <J)Hr. 5. 

fljiH o6ecneMeHHH o6paxHMoro c^axHH npy>KHHbi b UHJiHHupHHecKOM oG-beMe 
ycxaHOBOHHoro npHcnoco6jieHHH npy^na 1 coejiHHeHa c 4)HKcaxopaMH 7 
cKpenjiHioiuHMH sjieMCHTaMH. CKperuiinomHe 3JieMeHxbi Moryx 6bixb BbinojiHCHbi KaK b 
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BHfle KOJlbUa 11 H3 OAHOrO HHH HeCKOJIBKHX npy^HHHblX BHTKOB, THK H B BHUe 
CHMMCXpHMHO HaOFHyTOH CKo6bI 12 CO CnHHKOH H AByM^I HOaCKaMH C KOJlbUaMH 13 HE 
KOHUaX. IlpH 3TOM CnHHKa CK06bI MO>KeT 6bITb BbinOJlHewa C npyJKHHHbIM BHTKOM 14. 

KpenjicHHc (JiMKcaropa c KonbuoM hjih cnHHKOH CKo6bi MO)KeT 6biTb ^ecTKHM 
;ih5o noOTHKHbiM c Hcnonb30BaHHeM oTBepcTHH hjih KOJibua Ha kohuc cJ)HKcaTopa. 

Ha KaacAOM cKpcnjiaiomeM ajieMCHTc momcct 6brrb BbinojiHCH zionojiHHTejibHo 

KpK)HOK 15. CB060OTbIH KOHCU CTcpXCHH cl)HKCaTOpa BbinOJIHCH C BO3M0^H0CTbK) 

cTbiKOBKH c ycxaHOBOHHbiM npHcnoco6jieHHeM nocpe;icTBOM, aanpHMcp, KOJibua 16, 
OTsepcTH^, saMKHyroii neriiH, Bbicxyna, nponHJiOB. 

ripH HajioaceHHH npy»cHHbi na XKaHb 6oJibmHM ocHOBaHHCM Konyca, npH 
(t)HKcauHK ee b TKannx npn noMouiH MHKpoxHpyprHHecKHX (})HKcaTopoB ona 
npHo6pcTaeT njiocKyio 4)opMy (KOJibuo) h OKasbiBaerc^ b cJia6o Harpy>KeHHOM 
C0CT05IHHH, HTO noBbimacT Ha>[ie)KHOCTb saKpenjiCHHH ycrpoHCTBa na TKaH5ix. 

YcraHOBKy Kpene»(Horo ycrpoHcxBa c 3aKpenjieHHbiM na hcm nporeaoM hjih 6e3 
Hero ocymecTBJiflioT c HcnojibsoBaHHCM ycraHOBOHHoro npHcnoco6jieHHfl ((J)Hr. 10), 
cocTo^mero h3 TpancnopTHpoBOMHOH rpyGKH 17 c xopueebiM cTbiKoeoHHbiM y3JioM 18 
AJifl pasbCMHoro coe^HHeHMH c uHJiHHflpHHecKOH rHJib30H 19, HMeiomeii BHyrpeHHHH 
HHaMerp, pasHbifi BHyrpeHHCMy jxmuerpy xpaHcnopTHpoBOHHOH xpyGxH, h 
ycxanoBOHHoro MaHHnyjiHUHOHHoro xojiKaxejiH. 

ycxaHOBOHHbiii MaHHnyjiHUHOHHbiH xojiKaxejib cojiep>KHx xafh 20 a KOJiHMecxBe, 
paBHOM HHCJiy BepuiHH 3Hr3aroB npy>KHHbi hjih HHCJiy (j)HKcaxopoB KpenoKHoro 
ycxpoiicxBa. KaamaH xara pa3MemaexcH nojiBHMCHo oxaocHxejibHo cooxaexcxByiomeH 
cvL HanpaanHiomeH, b nacxHocxH, KaK noKasano Ha 4)Hr. 8 BHyxpH npeflHa3HaHeHH0H 
AJifl Hee HanpaBJiHiomeH 21, BbinojiHeHHOH, nanpHMcp, b bhuc xpy6oHKH. 
HanpaBJMiomHe 21 xjir b npeflcxasjieHHOM Ha nepxeacax BapnaHxe paBHOMepHo 
pacnpeaejicHbi h 3aKperuieHbi no oKpy»cHOCXH na UHJiHHiipHHecKOH My4)xe 22. Ha ^ar. 
8 noKaaaH BapHanx saKpeiuieHHH HanpaBnsiomeH Ha My({)xe nocpencxBOM ynpyroro 
cxep^KH^ 23, oflHH Koneu Koxoporo »cecxKo coejiHHeH c My(|)XOH 22, a npyroii oxoniyr 
Ha yroji ne 6ojiee 90° oxHocHxejibHo och MaHHnyjiHUHOHHoro xonKaxeJia xaKHM 
o6pa30M, Hxo coeiiHHfliomHH cxepaccHb HMcex jiyroo6pa3HyK) c|)opMy. H3rH6 
coej3HH5Homero cxep»cHJi mohccx 6bixb BbinojiHCH c npy>KHHHbiM bhxkom. Upn xaKOM 
BapnaHxe KperiJieHH^ HanpaBnniomHx na My(|)xe bo3MO>kho hx BbinojiHeHHe b bh^c 
HcecxKHx xpy6oHeK hjih cxepxcHCH c oxorayxbiMH KOJibuaMH Ha KOHuax. 
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Myc{)Ta 22 MO)KeT 6wTb coejiHHeHa c flHcrajibHfaiM kohuom Karerepa- 
npoBOUHHKa 24. Hepes Karexep-npoBOAHHK nponycKaioTCH m BbixoiiHT 3a ero npenejibi 
KOHUbi THr 20. Ha KaxeTepe-npoBO^iHHKe saKpenncHo aa^cHMHoe ycrpoiicTBo 25 jijiji 
perynHpoBKH nnmhi h HaT£>KeHHH thf. Oho momcct 6biTb BbinojiHeno b bhac, 
HanpHMep, uaHroBoro aancHMa, npyKHHHoro 3aMKa h T.n. 

TflFH 20 MaHHnyjiHUHOHHoro TOJiKareJiH MoryT 6biTb BbinojiHCHbi rH6KHMH b 
BHue nerjiH h3 raSKoro rpocHKa. crpyHbi hjih mohohhth, jih6o ynpyrHMH b BHja(e 
ynpyrwx crep^HeM, b pnne cjiynacB KOHUbi ynpyrax cTep>KHeH oxKJiOHeHbi Ha yroji He 
5ojiee 90"* OTHOCHxeJibHO och MaHHnyjiHUHOHHoro TOJiKaxejiii xaKHM o6pa30M, hxo 
cxepMCHM HMciox Ayroo6pa3HyK) (J)opMy, a na pa6oHHX xopuax BbinojiHCHbi jih6o 
KpioHKH 26, jih6o Bbicxynbi, jih6o nponHJibi. B nacxHOM cjiynae BbinoJiHeHHfl 
MaHHnynHUHOHHoro TOJiKaxenn, xhfh BHyxpH Kaxexepa-npoBOflUHKa coeAHHCHbi npyr c 
apyroM. 

B onHOM H3 BapHanxoB BwnojiHeHHH MaHHnyjiHUHOHHoro rojiKaxejifl My4)xa 
MO)Kex obixb npHKpenjicHa k npoKCHMajibHOMy KOHiiy Kaxexepa-npoBOflHHKa 
nocpeacxBOM mapHHpHoro coenHHeHHH c B03MO)KHocxbK) HaKJioHa B jiio5yK) cxopoHy 
ox OCH MaHHnyjiHUHOHHoro xojiKaxejiH h c BosMOMCHOcxbio oceBoro nepeMemeHH5i 
oxHocMxejibHo Hero. IlpH bxom nanpaanHiomHe pacnoJiaraioxcH BHyxpH Kaxexepa- 
npoBOOTMKa H Bbicxynaiox 3a ero ziHCxajibHbiH kohcu. 

Ha Kaxexep-npoBojaHHK coocho h no^BHacHO oxHOCHxejibHO Hero mo^kct 
Ha/iesaxbCH aonojiHHxenbHaji cxpaxoBOHHaa xpy6Ka, npenHasHaHCHHaH 
paaMeuxeHHfl ynacxKOB 4>HKcaxopoB c KpiOHKaMH c ueJibK) HCKJiiOHeHHH 
npe)KiieBpeMeHHbix sauenoB KpioHKOB bo BpeMH ycxaHOBOHHbix MaHHnyjiflUHH. 

MHoroo6pa3He BapnanxoB KOHCxpyKUHH MHKpoxHpyprHMCCKoro Kpene>KHoro 
ycxpoHcxBa oSycnoBJicHO BapHa5eJibH0CXbK) KOHKpexHbix ycJiOBHii ajih ero 
npHMeHCHMfl. C ynexoM He3HaHHxeJibHbix oxjihhhh ycxanoBKa Kaxcjioro h3 
npejjJiaracMbix Kpene>KHbix ycxpoiicxB ocHOBaHa na cjihhom npHHimne pa6oxbi, 4xo 
Mo^Ho aeMOHcxpHposaxb Ha npHMepe ycxanoBKH KpenexcHoro ycxpoftcxBa, 
co;iep>Kamero abc npysKHHbi, c<})opMHpoBaHHbie b EHjie yceneHHbix KonycoB, 

CJI05KeHHbIX 6oJIblUHMH OCHOBaHHHMH, HJIH JIBC npy}KHHbI B BHiie lUIOCKHX KOJICU, 

npHMCM npyTKHHbi Kpene^Horo ycxpoHCXBa cocAHHeHbi 3a BepuiHHbi 3nr3aroB, 
pacnojioxceHHbie Ha 0Kpy>KH0CXflx MCHbuinx ocHOBaHHH ycenenHbix KonycoB hjih Ha 
MeHbuiHx oKpyncHocxHX KOJieu. 3xa MOOT4)HKauH5i icpene^cHoro ycxpoftcxaa 
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npcOTojiaraer ero Hcnojib30BaHHe npH 3aKpenjieHHH Kpaee oTBepcTHii b TKaHH hjih b 
KanecTBe Kpene>KHoro aJicMCHTa npoxeaa, HanpHMep, aanjiaxbi npH aaKpbiTHH zie(J)eKTa 

CTCHKM TKaHH. 

ycraHOBKa AawHoro KpenoKHoro ycrpoficTBa c yneroM ero npy)KHHHbix cbohctb 

H cn0C06H0CTH K CaMO(t)HKCaiXHH MOSKCT GblTb OCymeCTBJieHa yCTaHOBOMHWM 

MaHHnyjiHUHOHHbiM TonKarejiCM c rH6KHMH raraMH h HanpaBjiHiomHMH MajiOH 
ynpyrocTH. 

Tlcptjx ycraHOBKoii KpenoKHoro ycrpoHCTBa oueHHBaiOTCH pasMepw h 4)opMa 

OTBCpCTHH H TOJIIUHHa CTCHKH TKaHH H BblSHpaCTCH KpCnOKHOC yCTpOHCTBO C 

cooTBeTCTByiomHMH napaMcrpaMH h rexHHHecKHMH xapaicrepHCTHKaMH. IlpH 3tom 

He06X0JDlHM0 yMHTblBaXb to, HTO o6naiiaK npy>KHHHbIMH CBOHCTBaMH, yCTaHOBJICHHOe B 

oTBepcTHH KpenoKHoe ycrpoHCTBO mohcct ynpyro j3e(})opMHpoBaTbCfl b cooTBeTCTBHH c 
pasMcpaMH H cj)opMOH OTsepcTHfl. OiiHaKo B TOM cjiyHac, ecjiM ^HaMerp BHyrpeHHeH 

OKpyHCHOCTH, 06pa30BaHH0H KpeneXCHblM yCTpOHCTBOM, 6yAeT 3HaHHTeJlbH0 

npcBbiiiiaTb pa3Mepbi OTBcpcTHH, ero iiaajiCHHe na OKpyyKaiomHe TKann oKajKercH 
H36biTOMHMM, a Ha npHKperuieHHOM npoxese, HanpHMep, sanjiare, Moryr 
o6pa30BbiBaTbCH roc|)pbi. B tom cjiynae, ecjiH pa3Mepbi OTBcpcTH^ 5ojTbiiie zinaMCTpa 
BHyrpeHHeii OKpyMCHocTH Kpene^Horo ycrpoHcxBa h npH6jiH»caK)TC5i k BenHHHHc 
pasMepa ero Hapy^cHoro flHaMerpa, bo3mohcho boshhkhobchhc JiK)(|)Ta, a npw 
onpeAcjieHHbix ycjioBH^x h BbinaacHHe Kpene^KHoro ycxpoHcxBa h3 otbcpcthh, mto 

HBJIflCTCH He/lOnyCTHMblM. ripaBHJIbHOCTb yCTaHOBKH H Hajie^CHOCTb 4}HKCaUHH 

Kpene)KHoro ycrpoiicTBa o65i3aTejibHo KOHTpojmpyeTCH. OuenKa npoH3BOflHTC5i 
BH3yanbH0, npH HenocpeziCTBeHHOM Ha6jiiOAeHHH hjih c noMooibio hsbccthoh 
cneuHajibHoii annapaTypbi. Xlpn HenpasHJibHOM nojioxceHHH hjih HecooTBCTCTBHH 
pa3MepoB Kpene)KHoro ycrpoHCTBa oho jiojihcho 6biTb y;iaJieHo c saMCHOH Ha 
cooTBercTByiomee. 

noflroTaBHHBaH ycranoBKy KpenoKHoro ycrpoHCTBa, ycraHOBOHHbiH 
MaHHnyjiHUHOHHbiH TOJiKaxejib pasMeuiaioT coocho h hoabh^kho BHyrpH 

UHnHH/ipHHeCKOH THJIbSU 19. HpH 3T0M THTH 20 H HX HanpaBJIJUOIUHe 21 BbLOBHraiOTCJ! 

3a Kpaii UHjiHHiipHqecKOH nuibsbi, a kohuu tht 3a Topiibi HanpaBJXHiomHx. Kpene^Hoe 
ycrpoHCTBo CTbiKyiOT c MaHHnyjiHUHOHHbiM TOJiKaTejiCM, co3flaBa5i nerjiK) h3 Ka^KjiOH 
TffTH, H nocnezioBaTeJibHO coeiuiHHioT Ka:KiiyK) ncrjiio Kaxcjioii thxh c 
cooTBCTCTByiomeH CBo6onHOH BepuiHHoii 3Hr3ara na ohhoh h3 npymiH Kpenexcnoro 
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ycrpoHCTBa. IlpH 3tom o6a KOHua Ka^oii thfh npoBOHHT BHyrpH cooTBercTBYioiiieH 
CM HanpasJiHioineH, a KOHUbi Bcex TJir npoeoAiiT BHyrpH My4)Tbi h Kaxerepa- 
npoBojiHHKa, 3a npejiejiaMW KOToporo OTMep^ror oiiHHaKOByio ;yiHHy Ka5K;ioH h3 thf h 
Bce BMecTe thph saKpenjinioT Ha 3aH(HMHOM ycTpoHcrse. 

YflepKHBaH Kaxerep- npoBojiHHK 24, occBbiM ycHJiHCM, npHJiOHccHHHM 
OAHOBpeweHHO Ko BccM THFaM, nocncflHHe HaTflrHBaioT AO nojio>KeHHH, Koraa 
BepuiHHbi 3Hr3aroB ynpyrca b Topubi HanpaBJiHioiuHx the, mto 5Kcctko saKpenji^ex 
KpenejKHoe ycxpoHCTBo na ManiinyjiflUHOHHOM TOJiKajcJie. B 3tom nojio)KeHHH thth 
HenoABH^HO 3aKpenjiJiK)TC3i OTHOcHTCJibHo KaTcrepa-npoBOAHHKa 24 c noMoiixbK) 
3a5KHMHoro ycrpoHCTBa. 

y cocTbiKOBaHHbix TaKHM o6pa30M Kpcnc^cHoro ycrpoHCTBa h 
MaHHnyjiHUHOHHoro ronKarejiH och chmmctphm oKasbiBaioTc^i coBMemeHHMMH, nro 
no3BOJifler oothm rojibKo oceBbiM nepeMemeHHCM MaHHnyjiHUHOHHoro rojiKarejiH 

OTHOCHTeJlbHO UHJIHHiipHHeCKOM THJlbSbl 19 CHCaTb, 3arMHyTb H pa3MeCTHTb KpenCMCHOC 

ycrpoHcrBo BMCcre c 3aKpenjieHHbiM na hcm nporesoM (3annaTOH) BHyrpw 
UHnHHiipHMecKOH THJibSbi. B cjiy^ac Heo6xoiiHMocTM, raK^e ocesbiM ycHnHCM, 
o5ecneHHBaK)mHM nepcMemeHHe KpenoKHoro ycrpoHcrBa oTHocHrejibHO 

UHJIHHApHMeCKOH rHHbSbl, KpenOKHOC ycrpOMCTBO MOJKCT GblTb BbicBo6oacneHo H3 
UHJiHHApHHecKOH THJibSbi. IlpH 3TOM KpcncjKHoe ycTpoHcrso caMOCrOHrCJIbHO 
pa3H(HMaeTCH jxo hcxoahoh (J)opMbi, pacnpaBJiHH npHKpenneHHbifi k ncMy npores 
(3anjiary). yKasaHHbie MaHHnyjiflUHH Moryr npoBOAwrbCfl MHoroKparno, mto hc 
npHBOAHT K nonoMKe Kpene^Horo ycrpoHCTBa. 

B npouecce rpaHcnoprHpoBOHHOH yKna^KH BHyrpn uhjimhaphhcckoh rHJib3bi 
CKpenjieHHbie jipyr c iipyroM Kpene»CHoe ycrpoHCXBO h MaHHnyJiHUHOHHbiH rojiKarejib 
B3aHMOiieHCTByK)r MeK^y co6oh KaK eAHHoe uejioe. IlpH aroM b pasHbie MOMCHrbi 
B03fleHcrBHH Topua uMJiHHApHHecKOH rHJib3bi KpeneacHoe ycrpoHCTBo nanpHMyio hjih 
onocpe/loBaHHO, nepes th™ h nanpaBJiHioiuHe, HcnbixbiBaer cjioHCHoe cHJioBoe 

B03HeHCTBHe C MeHHH>mHMCfl BCKropOM, MTO HpHBOflHT K HOCJICilOBaTenbHOMy OKaTHK) 

Ka^OH H3 npy^HH Kpene>KHoro ycrpoficTBa, Koropwe npn c^aTHH nocjieAOBarcjibHo 

H3MeHJ5IOT CBOK) (J)OpMy, npeo6pa3yHCb H3 HJIOCKOH B KOHHHCCKyiO, a 3aTeM B 
UHJIHHJipHHeCKyiO KOHCrpyKUHK). ripH BbICB060MCaeHHH K3 uHJiHaapHHecKoro o6"bCMa 

Kpene^Hoe ycrpoHCTBo caMocrosrrejibHO pasacHMaercH, MenHA cbok) 4)opMy b 
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o6paTHOM nopHj^Ke. 3to cbohctbo HcnoJiwyioT npH ycxaHOBKe KpeneKHoro 

yCTpOHCTBa B OTBepCTHH Ha TKaHH. 

B 3aBHCHM0CTH OT MeCTOnOJIO)KeHHH H ilOCTynUOCTH OTBepCTH5I B TKaH^X, 

cnoco6 ziocraBKH KpencMCHoro ycTpoHcraa Moacer HMCxb HCKOTopbie pa3jiHHH5i. Ecjih 
no3Bon5iK>T ycJioBHH, ycxaHOBKa KpenwKHoro ycxpoHcxBa mojkct 6i>iTb npoH3Beiiena 
HenocpeACTBCHHo h3 UHnHiiapHHecKofi rHJib3i>i 19, 6e3 HcnojiwoBaHHH 
TpaHcnopxHpoBOMHOH TpySKH 17. B jxpyrm cjiynaflx KpenoKHoe ycTpoHCTBo 
RocreiBJincTcn no TpaHcnopTHpoBOHHoii Tpy6Ke 17, ;iHCTajibHbiH kohcu KOTopofl 
npenBapHTCjibHo ycraHaBJiHsaercH b HyncHOM Mecre HssecTHbiMH cnoco6aMH. FIpH 

3T0M UHJIHHHpH4eCKyK) FHJIbSy C pa3MemeHHbIM B HCH KpcnOKHHM yCTpOHCTBOM 
CTblKyiOT C npOKCHManbHbIM KOHUOM TpaHCnOpTHpOBOHHOH Tpy6KH H npH OCCBOM 

ycHJiHH, npHJio^cHHOM K MaHHoyjiHUHOHHOMy TOJiKaTCJiK), nepcMemaioT KpeneMCHoe 

ycrpOHCTBO m UHJIHHiipHHeCKOH THJIbSbl no XpaHCnopTHpOBOHHOH TpyOKe K 

HHcraJibHOMy ecKOHuy. 

^ajiee, KOHrpojinpyH nojio^KCHHe HHCxanbHoro KOHua TpaHcnopTHpoBOHHoii 
Tpy6KH, KOTopbifi jiojiJKCH 6biTb npoBCjieH Hepe3 OTBepcrae 3a creHKy oprana ({J)Hr. 
11), BbmBHraioT MaHHnyjiauHOHHbiH TojiKaxejib jxo nojioKCHHa, Koraa HanpaBJiHiomHe 
OKaMcyxcfl HenocpeHCTBCHHO Ha Bbixoae h3 TpancnopTHpoBOHHOH Tpy6KM, a KpenoKHoe 
ycrpOHCTBO OKasbiBaeroi b nacTHMHo pa3>KaTOM coctoahmh 3a oTsepcTHCM b xKaHH 
((})Hr. 12). ripH 3XOM AHcxanbHa^ ( He cocxbiKOBaHHa^i c MaHHnyjiHUHOHHbiM 
xoHKaxeneMj npy^cHHa KpeneMCHoro ycxpoHcxBa pa3>Kaxa jxo njiocKOH (j)opMbi, a 
3aKpenjieHHa« Ha nefi 3annaxa pacnpaBJiena. FIpoKCHMaJibHa)? (cocxbiKOBaHHa^ c 
MaHHnyjiauHOHHbiM xojiKaxeJieM) npyncHHa KpenoKHoro ycxpoHcxBa pasacaxa 
HacTHHHo ;io KOHHHecKOH ([)opMbi 3a CMCT xoFO, Hxo 3aKpenjieHHbie Ha 
MaHHnyjiflUHOHHoM xojiKaxejie BcpuiHHbi sHnaroB npy^HHbi nozrrHHyxbi k xopucBOMy 

KOHUy XpaHCnOpXHpOBOHHOH Tpy6KM. B iXaJlbHCHIUeM OCCBblM yCHJIHCM OOTOBpeMCHHO 

CABHraiox xpaHcnopxHpoBOHHyio xpy6Ky h ycxaHOBOMHWH MaHHnyjiMUHOHHbiH 
xoJiKaxejib, BBOiw caMOcxoHXCJibHo ueHxpHpyioiueecfl Kpene^Hoe ycxpoHCXBo b 
oxBepcxHe Ha XKaHH. CooxBexcxBHe pasMepOB Bbi6paHHoro KpenexcHoro ycxpoHcxsa 
ZlononHHxejibHo KOHxpoJiHpyior no cxencHH BcxpenaeMoro conpoxHBneHHH h 
B03HHKaiomeH ynpyroii iie(t)opMauHH Kpene5KHoro ycxpoftcxBa. B xox momchx, Korna 
ilHcxajibHaa npy)KHHa KpenoKHoro ycxpoficxBa oKasbiBaexcij npH^axoH c oiiHOM 
CXOpOHbl CXCHKH OXBCpCXMH, a Mccxa CKperUICHHH npy5KHH - Ha ypoBHe KpacB 
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OTBCpCTHH, npH 4)HKCHpOBaHHOM no;iO)KeHHH yCTaHOBOHHOrO MaHHnyjlHUHOHHOro 

TonKaTenH ocesbiM Boa^cHCTBHeM MBHraiOT xpaHcnoprapoBOMHyK) xpyoKy 17, 
Bi.iCBo6o5KflaH HanpaBHHiomHe thf 21. ripH 3Tom npoKCWMaJibHaii npy^KHHa 
KpenoKHoro ycrpoHCTBa, HcnbiTWBaiomaH 0CJia6eBaK)mee Boaj^eHcxBHc Ha nee, 
caMocTOflTeJibHo pacKpbiBacTCH, H Bcc Kpene^CHoe ycrpoHCXBO, npHHHMan 
nepBOHanajibHyio HcxoflHyFO (t)opMy, aaKpenJinercH no KpaHM oTsepcTHfl c 
pacnojiOMceHHCM npy^HH wa oahom m Ha Apyrofi cropoHe ctchkh ncaHH ((|)Hr. 13). 
Xlajiee 4)HKCHpoBaHHoe orpaHHHeHHe ajthhw thf, Hcnonb30BaHHoe jinn c^axHfl, 
TpaHcnopropoBKH h ycxaHOBKH Kpene^caoro ycxpoHCTBa, ycTpaHHerca. IlpH 
no/rrnrHBaHHH 3a KaTerep-npoBo^mMK 24 OTHHa ynacTKOB rar MOKiiy BepuiHHaMH 
3Hr3aroB npyHCHHbi h TopuawM HanpaBnuiomHx yBCJiHHHBaercH (4)Hr. 14). 

npOH3BOZIHTCH HOnOJIHHTCJIbHblH KOHXpOJIb yCTHHOBKH KpenCKHOrO yCTpOHCTBa, 

nocKOJibKy paccna6jieHHbie tafh b cHJiy cBoeii MaiioH ynpyrocTH npaKTHMecKH hc 
0Ka3biBaK)T B03iieHCxrBHH na Kpene>KHoe ycrpoHCTBO, a ycTOHHHBOCXb ero noJio^cHMfl 
3aBHCHX ox Ha^eHCHOcxH 3aKpenjieHHH b oxBepcxHH Ha xxaHH. llocJie xoro, KaK 
noJiOKCHHe Kpene^Horo ycxpoHcxBa ouchcho KaK npaaiuibHoe, xaxh oxcocauhhiox ox 
BcptUHH 3Hr3aroB npyjKHHbi nyxcM BbixHrHBaHHH 3a o;ihh h3 kohuob ko^kjioh xhfh. 
VcxaHOBOHHoe npHcnoco6neHHe yaajifliox. 

Ha JiK>6oM H3 3xanoB ycxanoBKH ao MOMCHxa oxcoeAHHCHUH xar Kpene>KHoe 
ycxpoHCXBO MOHcex 6bixb y^ajieno h aaMCHCHo 6e3 ero noBpeMc/ieHHH h xpasMaxHsauHH 
oKpy^aioiUHX oxBepcxHc XKaneH. 

YcxanoBKa npenoKHoro ycxpowcxBa mojkcx BbinojiHKXbc^ HecKOJibKO nnaMe. 
XtnH 3xoro KpenexcHoe ycxpoiicxBo nojiaocxbK) BbiCBo6o^JiaK)X h3 
XpaHCnopXHpOBOMHOH Xpy6KH H pa3)KHMaK>X JXO HcxoAHoro nonoTKeHHH 3a 

oxBepcxHCM. 3axeM ycHnHCM, npHJio5KeHHbiM k MaHHnynflimoHHOMy xonKaxejiio, 
3axflrHBaK)X ero b oxaepcxHe. IIpH axoM HanpaBJiaiomHe, HcnbixbiBaH joiaBJieHHe KpacB 
oxBcpcxHH, c6;iHHcaK)xcH, CHCHMaa npMKpenJieHHyio k hhm npyacHHy KpencHCHoro 
ycxpoHcxBa, Koxopaa, cKnanbiBaacb, npoHHxaex cKB03b oxBepcxne. Koraa Mecxa 
cKperuieHHfl npy^HH OKasbiBaioxca na ypoBHe Kpaes oxBepcxHH, ycHJine, oKHMaiomee 
npoKCHManbHyio npy^Hny, Mcnesaex, h oaa, pasKHMancb, (|>HKCHpyex KpeneMCHoe 
ycrpoHCXBO. 

VcxaHOBKa KpeneacHbix ycxpoiicxB, coflep^aiuHX 6oJiee hcm abc npyHCHHbi 
peaJiH3yexcH aHajioraHHbiM o6pa30M. 
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VcraHOBKy KpenexcHoro ycrpoHCTBa, HMeiomero o^y npy>KHHy h (J)HKcaTopM, 

npOH3BOilHT C HCnOJIbSOBaHHCM TCX 5Ke npHCnOC06jieHHH H B TOH 

nocjieAOBaxejibHocTH, ho c yneTOM ero KOHCTpyicTHBHbix oco6eHHocTeH, 
o6ycjioBJieHHbix tcm, mto HcnojibsyeMaji b hcm npy^cHHa npeAHaaHancHa jijisi 
KpenjicHHH Ha hch nporeaa (aaruiaTbi) h johh yflepMCHBaHHH ycrpoMCXBa aa crcHKy tkbhh 
c oOToii CTopoHbi OTBepcTHH, a oKOHMaTenbHoe saKpemieHHc ycrpoHCTBa 
ocymecTBnHercfl nocne npHMcaraa pacnpasjiCHHOH npy)KHHbi k TKanH h BBejaeHHH 

KpiOHKOB (})HKCaTOpOB B TOJIIUy TKaHH. IIpH 3T0M yHHTMBaiOT TO, HTO 4)HKCaT0pbI He 
05nai|aK)T B03MOMCHOCTbK> CaM04)HKCHpOBaTbCH H JUTH HX aaKpeiUICHMH Ha TKaHH 

Heo6xo;iHMo ycHJiwe, KOTopoe cosiiaerca npH homouih ynpyrwx cbohctb 
ycraHOBOHHoro MaHMnyjiauHOHHoro rojiKaxena. C ynexoM 3Toro, ycrraHOBKH 
KpeneMCHoro ycrpoHCTBa, co;iep>Kamero OOTy npy^Hny h 4)HKcaTopbi, ncnojibsyioT 
MaHHnyjiflUHOHHbiH TOJiKarejib jih6o c TnraMH H3 ynpyrax cTep>KHeH, jih6o c rH6KHMH 
THraMH B coHCTaHHH c ynpyPHMH. OTKjiOHCHHbiMH Ha HyxcHMH yroH 6t och ycrpoHCTBa 

HanpaBJIHIOmHMH. JIk)60H H3 Bbl6paHHbIX BapnaHTOB KOHCTpyKUHH 

MaHHnyjiflUHOHHoro TOJUcaxejiH aojihcch npn npasHJibHo Bbi5paHH0M pasMepe 
Hcnojib3yeMoro Kpene>KHoro ycrpoHCTsa ynpyro paaBecTH saKpenneHHwe Ha hcm 
KOHUbi (|)HKcaTopoB Ha pacCTOHHHe, npesbiiiiaiouiee paHHyc otbcpcthh { ycxbH 
Tpyenaxoro oprana), b KOTopoe npoH3BOiiHTCM ycraHOBKa Kpene»cHoro ycTpoScTBa. 

Tltptjx noMemeHHCM KpenoKHoro ycrpoftcTBa a uHJiHHJipHHecKyio rujibay 
KajKflbiH (})HKcaTop saKperuiaiOT na MaHHnyjiflUHOHHOM TOJixaTcne. FIpH 3Tom, ecjiH 
MaHHnyjiHUHOHHbiii TonKaxejib coiiepjKHT rH6KHe thph, ohh crbiKyioTCH nocpezicTBOM 

4)OpMHpOBaHHH nCTJIH, nponymCHHOM Hepe3 OTBCpCXHe HHH KOJIbUO Ha KOHUe 

(l)HKcaTopa, ecjiH xarn BbinojiHCHbi b BH;ie ynpyrax cTep^cHefl, to ohh cTbiKyioTCH 

CBOHMH TOpUCBblMH KpiOHKaMH, BblCTynaMH HJIH nponHJIEMH C KOJIbUBMH, 

oTBepcTHHMH, BbicxynaMH HJIH nponHJiaMH Ha cBo6oOTbix KOHuax 4)HKcaTopoB. ripH 
Tflrax, BbinojraeHHbix b BHiie ynpyrax crepacHeii, Mecra hx ctukobkh c 4)HKcaTopaMH 
3a;iBHraK)T BOBHyxpb HanpaBjiHiomHx, BbinoJiHCHHbix b bhac Tpy6oHeK, h b 3Tom 
nojiOHceHHH 3aKpenJiHK>T TJira oxHocHTCJibHo KaTcrepa-npoBOOTHKa. flpH rH6KHX 
Tarax nocjie cthkobkh c (t)HKcaTopaMH KpencKHoro ycrrpoHCTBa ohm HaTHinBaioTCfl jio 
ynopa TopuoB nanpasjiHiomHX b kohuw crepjKHeH (J)HKcaTopoB hjih b HenonBHxcHbie 

BXyjIKH KpiOHKOB (|)HKCaTOp0B H XaKXCC CTOnopKTCH OTHOCHTCJIbHO KaTCTCpa- 
npOBOUHHKa. 
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H3 npoBeflCHHOH Hepe'j oTBepcTHe rpaHcnopTHpoBOMHOM Tpy6KH 17 c 
UHJiHHjipHqecKOH rHnb30H 19 BbiCBo6oKiiaK)T npy>KHHy, KOTopan, pa3)KHMaHCb, 

npHHHMaCT HCXOOTYK) 4)0pMy. VCHJlHeM, npHJIO^eHHblM K MaHHnyJIflUHOHHOMy 

TOJiKaTeJiK), noiiTHrHBaiOT npy)KHHy b OTBepcTHe. Korfla (i)HKcaTopfai oKaabiBaioTCfl 
pasMemcHHbiMH b otbcpcthh, cTpaxoBOMHan Tpy6Ka (b cjiynae ee HcnojibsoBaHHH) 
cABHraerca, BbicBo6oacflaa KpioHKH 8 (J)HKcaTopoB h TflFH 20 c HanpaBJUiiomHMH 21, 
npH 3TOM pacnHpaioiuHe Bos^eHCTBHe Tsr h HanpaBiiHiomnx ucHTpHpyer Kpene^Hoe 
ycrpoHCTBo h npH^MMaer 4>HKcaTopbi k KpaHM OTsepcTHH, mto npHBo/iHT k hx 
(t)HKcauHH npH noMoiim kpiohkob. B cjiyna^x, Korna HcnojibsyioT 4)HKcaTopbi c 
KpiOMKaMM Ha noflBH3KHbix BTyHKax, nepeMemcHHe BxyjiKH ocymecranHiOT 
nocpe^CTBOM HcnoJibsoBaHHH MaHHnyjiflUHOHHoro TOJiKaTCJm c THraMH h3 ynpyrnx 
CTep>KHeH 3a chct npoAOJibHoro nepeMemeHHH rar oTHOCHTCJibHO HanpasJiiiiomHX. 
riocne 3aKpenJieHHH Kpene^cHoro ycrpoHCTBa h pas-beziHHeHHH ero c 
MaHHnyjiHUHOHHbiM TOJiKaTencM ycxaHOBOHHoe npHcnoco6jieHHc yziajiHcroi. IlpH 
HenpaBHJibHocTH nojio>KeHHH h HCHaAe^HocTH ycraHOBKH KpeneKHoro ycrpoHCTBa, 
ycraHOBjicHHbix npw KOHxpojie, KpenoKHoe ycrpoHCTBO mo3kct 6biTb hsbjichcho H3 
oTBepcTHfl H y;iajieHo nocpc;icTBOM o6paTHoro noMcmcHHa b xpaHcnopTHpoBOHHyio 
Tpy6Ky 17, 

nPOMhlUUieHHafl nPHMCHMMOCTb 

Hcnonb30BaHHe AaHHoro HSoGpereHHfl no3BOJiHeT cymecTBeHHO pacuinpHTb 
(l)yHKUHOHajibHbie bo3mo»chocth MHKpoxHpyprHMecKHx KpenoKHbix ycrpoiicTB H 
yjiyHiUHTb pesyjibTaxbi onepaTHBHbix BMeuiaTCJibCTB. 
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^opiviyjia H3o6peTeHMfi 

L MHKpoxHpyprHHecKoe Kpene»(Hoe ycrpoHCTBO, BKJiioHaiomee npyncHHy, 
BMnonHCHHyK) B BHAc ynpyroFo 3Hr3aroo6pa3Horo crepmui, o6pa3yK)inero 
3aMKHyTbiH KOHTyp, oTHHHaiomeecH TCM. HTo OHO nonojiHHTejibHO coziep>KHT no 
KpaHHeii Mepe oimy npyjKHHy, BunojiHCHHyio TaK)Ke h3 ynpyroro 3Hr3aroo6pa3Horo 
crep^KHH, Ka^KflaH npy?KHHa c(|)opMHpoBaHa xaKHM o6pa30M, hto ee 
paiHOHanpaBJieHHwe sepiUHHw pacnojiOKCHbi no nepHMcrpaM ocHOBaHHH yceneHHoro 
Konyca hjih KOHueHTpHHecKHM oKpyacHOCT^M, o6pa3yK>mHM nJiocKoe KOJibuo, npH 
3T0M BepuiHHbi 3Hr3aroB icaacnoH npy>KHHbi, pacnojio)KeHHbie b ozihom ocHOBaHHH 
yceHCHHoro KOHyca hjih no ootoh OKpyncHOCTH KOJibua, h BcpuiHHbi 3Hr3aroB 
nocneiiyiomeH npy^HHbi, xaKHce pacnojio^cHHwe b oahom ocHOBanHH yceneHHoro 
KOHyca HJIH no oiiHoii OKpyxcHOCTH KOJibua, coenHHCHbi Me^y co6oh nocpencTBOM 
cKpenjifliomHX ajicMeHTOB c o6ecneMeHHeM bo3Mo^hocth o6paTHMoro c^arn^i npy^HH, 
a HecKpenncHHbie Me^^y co6oh BepiuHHbi sHnaros BbinojiHCHbi non HcnojiHHTcJibHbie 
3JieMeHTbi ycxaHOBOHHoro npHcnoco6jieHHH. 

2. MHKpoxHpyprHHecKoe ycrpoHCTBO no n.l, oxnHHaiomeecu reiyi, hto oho 
cojiep^HT jiBe npy^HHbi, C(})opMHpoBaHHbie b BHZie yceHCHHbix KOHycoB, npH 3Tom 
coeAHHCHbi BepuiHHbi 3Hr3aroB» pacnojiOHceHHbie aa 6onbuiHX dcHOBaHHHX vceHCHHbix 
KOHycoB, o6pa30BaHHbrx KaMCAoii h3 npy^HH. 

3. MHKpoxHpypnmecKoe ycrpoHCTBO no n.l, ornnnaiomeecH tcm, hto oho 
co;iep^HT ABe npy^HKbi, c4)opMHpoBaHHbie b bhac yceneKHbix KonycoB, npH 3Tom 
coeflHHCHbi BepuiHHbi 3Hr3aroB, pacnojioHceHHbie na MCHbiuHx ocHOBaHH^x yceneimbix 
KOHycoB, o6pa30BaHHbix KawiOH H3 npy^HH. 

4. MHKpoxHpyprHHecKoe ycrpoHCTBO no n.3, OTjinnaiomeecH tcm, mto 

npyTKHHbl CJIOHCCHbl npyr C ZipyrOM 60JlbUIHMH OCHOBaHHHMH yceHCHHblX KOHyCOB. 

5. MHKpoxHpyprHHecKoe ycrpoifCTBo no n.4, oTJiHMaiomcecH tcm, hto 
iXHaMerpbi 6onbniHx ocHOBaHHH ycenenHbix KonycoB, o6pa30BaHHbix KancnoH H3 
npyjKHH, He paBHbi. 
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6. MHKpoxHpyprHHecKoe ycrpoHCTBo no n.n. 4 hjih 5, oTjiH^aiomeecH tcm, hto 
yrnbi npH ooJibiUHx ocHOBaHHflx yceHCHHbix kohvcob, o6pa30BaHHbix KajicaoH h3 
npyncHH, He ooJiee 45°. 

7. MMKpoxHpyprHHCCKoe ycrpoHCTBo no n.l, oTJiHHaiouieecfl tcm, hto na 
Ka^oH aepiuHHe aursara o6pa30BaH no KpaHHefi Mepe ojim npy^HHHbift bhtok. 

8. MHKpoxHpyprHMecKoe ycrpoHCTBO no n.l, oTJiHHaiomeec^ tcm, hto 
crepaceHb, h3 KOToporo BbinonHena npywcHHa, HsroTOBJien h3 npoBOJioKH, HMeioiueH 
pasjiHMHbie Ha pasHWX ynacTKax (|)opMy h niiomaj^ib noncpcHHoro cenenHH. 

9. MMKpxjxHpypnmecKoe ycrpoiicTBo no Jiio6oMy H3 n. n.l -8, OTJiHHaioiueecfl 
TCM, HTO Ka)KZibiH cKperuiHiomHM ajicMCHT BbinojiHCH B BHjxc cT^rHBaiomero KOJIbUa, 
pasMep KOToporo Bbi6paH h3 ycnoBHfl bo3mo5khocth pasMeiueHHH ycTpoHCTBa b 
ycTaHOBOHHOM npMcnoco5jieHHH. 

10. MHKpoxMpyprHMecKoe ycrpoHCTBo no n.9, oTJiMHatouieecH tcm, hto 
cTHFHBaiouiee KO-ribuo BbinoJiHeHo b Biiae no KpaHHefi Mepe oiiHoro npy)KHHHoro 

BHTKa. 

11. MHKpoxMpyprHHecKoe ycrpoHCTBo no jiK)6oMy H3 n. n.1-8, oTJinnaioiiieecH 
tcm, hto Ka^jmbiH cKpenjiawmHii 3JieMeHT BMnoJiHCH b bh^ic ynpyroro cTepjKHH c 

KOJIbUaMH HJIH OTBepCTHHMM HH KOHUax, npHHCM pa3Mepbl KOJICU Bbl6paHbI H3 VCJIOBHH 

B03M05KH0CTM pasMemcHHH ycTpoHCTBa B ycTaHOBOHHOM npHcnoco6jieHHH. 

12. MHKpoxHpyprMHecKoe ycTpoiicTBo no JiK)6oMy h3 n. n.1-8, OTJiHHaioiueecH 

TCM, HTO Ka>lCabIH CKpenJiaiOmHH SJICMCHT BbinOJIHCH b bhac npy-A'HHbi paCTHvKeHHfl c 

KOHbuaMH Ha KOHuax, npHHCM pa3Mepbi Koneu BbiGpaHW h3 ycnoBHH bo3mo)khocth 
pasMemeHHH ycrpoHCTBa b ycxaHOBOHHOM npHcnoco6jieHHH. 

13. MHKpoxHpyprHHccKoe KpenexcHoe ycrpoHCTBO, BKJiioHaiomee npy)KHHy, 
BbinojiHeHHVK) B BHAe ynpyroro 3Hr3aroo6pa3Horo cTep5KH5i, o5pa3yiomero 
saMKHyTbiii KOHryp, oxjiHHaiomeecH tcm, hto npy^KHwa c(t)opMHpoBaHa TaKHM 
o6pa30M, HTO ee paaHOHanpaeneHHbie BcpinHHbi pacnojio^ccHW no nepHMCTpaM 
ocHOBaHHH yceneHHoro Konyca hhh KOHuempHHecKHM 0Kpy>KH0CTHM, o6pa3yK)iUHM 
nJiocKoe KOJibUO, see BepuiHHbi 3Hr3aroB, pacnoJioHceHHbie na ootom H3 ocHOBaHHH 
yceneHHoro Konyca hjih na ootoh h3 oKpy^KHocrcH njiocKoro KOJibua, CHao^enbi 
(t)HKcaTOpaMH, KaxmbiH H3 KOTopwx BbinonHCH B BH^e ynpyroro cTcp^HH h cHao^en 
no KpaflHCH Mepe ozihhm kpiohkom, npn 3tom Ka)KjibiH (})HKcaTop noiiBH}KHO coenHHCii 
nocpeiicTBOM cKpenjunoniHx 3JTeMeHTOB c oiiHOH hjih jxbymh BepiUHHaMH snnjaroB c 
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oeecneHCHHeM bo3mo)khocth o6paTHMoro cataTHH npyKHHw, see (|)HKcaTopM 
pacnojioMceHH no o^Hy cropoHy or npyxcHHU, a CBo6oiiHbie kohuw CTepHCHeii 
(J)HKcaTopoB BbinoJiHeHW nofl HcnojiHHTejibHwe DjieMCHTBi ycranoBOHHoro 
npHcnoco6jieHHH. 

14. MHKpoxHpyprHMecKoe ycrpoHCTBO no n.l3, OTjiHHaioineecjj tcm. hto yroji 
npH GoJibiueM ocHOBaHHH yceieHHoro KOHyca, o6pa30BaHHoro npyjKHHOH, He 6ojiee 
45°. 

15. MHKpoxHpyprHHecKoe ycrpoHCTBo no n.l3, OTJiHHaiomeeca tcm, hto 

KpiOMKH BCeX 4)HKCaT0p0B OpHeHTHpOBaHH B CTOpOHy OT OCH npy«HHbI. 

16. MHKpoxHpyprHHccKoe ycrpofiCTBo no n.l3, OTJiHiaiomeecH tcm, mto Ha 
KaacflOH BcpiuHHe SHraara o6pa30BaH no KpaiiHeH Mepe oiWH npyacHHHbm bhtok. 

17. MHKpoxHpyprHHecKoe ycrpofiCTBo no n.l3, OTJiHiaiomeecH tcm, qTo 
crepsKCHb, H3 KOToporo BbinoJiHena npy)KHHa, HsroTOBJien h3 npoBOJioKH, MMCiomefl 
pa3JiHHHbie Ha pasHbix ynacTKax <l)opMy h njiomaab nonepeiHoro ceHCHHJi, h cHa5)KeH 

KpiOHKaMH, HJIH HaceHKaMH, HJIH HpyKHHHblMH BHTKaMH. 

18. MHKpoxHpyprHHecKoe ycrpoHCTBo no n.l3, OTJiHMaiomeecH tcm, hto, na 
KOHue Ka5Kiioro (J)HKcaTopa, npoTHBono;io«HOM cBo6oAHOMy, BbinojiHCHo oTsepcTHe 
HJIH KOJibuo ana noflBH»Horo cocuhhchhh co CKpcnjmiomHM ancMCHTOM. 

19. MHKpoxHpyprHHecKoe ycrpoHCTBO no n.I3, oTJiHMaromeec^ tcm, hto, 
Ka«iibifi CKpenjwrotUHH 3;ieMeHT, coeanHaroiUHH (j)HKcaTop c o^hoh sepiuHHOH snnara 
npyjKHHbi BunoJiHeH b BH^e 3aMKHyToro KOJibua hjih KOJibua c no MCHbuieH Mepe 

OflHHM npy^HHHWM BHTKOM, npHHCM paSMCpbl KOJICU Bbl6paHbI H3 yCJIOBHJI 

bo3mo»hocth pasMemcHHJi ycTpoHCTBa B ycraHOBOHHOM npHcnoco6jieHHH. 

20. MHKpoxHpyprHHecKoe ycxpoHCTBo no n.l3, oTJiHHaromeecH reM, hto 
KaacflMii cKpermaromHii ajieMCHi BHnojracH h3 ynpyroro crepxHs b Bwie chmmctphiho 

H30rHyT0ii CK06h co cnHHKOH H ilByMJI H0)KKaMH C KOJIbUaMH Ha KOHUaX, npH 3T0M 

H03KKH coeaHHCHM c flByMH pacnojiojKCHHWMH pafloM BcpiiiHHaMH 3Hr3aroB npyxcHHbi, 
a cHHHKa coeoHHeHa c 4>HKcaTopoM. 

21. MHKpoxHpyprHHecKoe ycrpoHCTBO no n.20, orjiHHaromeecH tcm, hto 
cnHHKa cKo6bi BbinojiHCHa c , no MCHbuicH Mepe, oiiHHM npyacHHHbiM bhtkom, 

KOTOpufi nOilBHJKHO COeOTHeH C KOnbUOM HJIH OTBCpCTHeM, BbinOJIHCHHblM Ha KOHUe 

crepKHfl (})HKcaTopa, npoTHBonojioMCHOM cBo6oimoMy. 
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22. MHKpoxHpyprHMecKoe ycrpoHciBO no n.l3, oTJiH^aKJineecH tcm, hto b 

Ka^HOM (jjHKCaTOpe CBo6ojaHbIH KOHeU CTepjKHfl, BbinOHHeHHWH nOfl HCnOJIHHTCJIbHbie 

3neMeHTbi ycraHOBOHHoro npMcnoco6;ieHHfl, cHa6)KeH oTsepcTHeM hhh KOJibuoM, hjth 
BbicTynoM, HJiH nponmioM. 

23. MHKpoxHpyprHHCcKoe ycrpoHcrao no n.l3, oTJiHHaiomeecfl tcm, hto 
KpiOHOK 4)HKcaTopa BbinojiHCH Ha BTyjiKC, HenojiBH^HO ycraHOBJieHHOH Ha crepMCHe. 

24. MHKpoxHpyprHMCCKoe ycrpoHCTBo no n.l3, oTJiHMaiomeecH tcm, hto 
KpioHOK 4)HKcaTopa BbinojiHen Ha BryjiKe, ycTaHOBJieHoii c B03MO»cH0CTbK) 
nepeMeuiCHHH no crep^KHK) 4)HKcaTopa ot Hcxozmoro noJio^CHHa ao hojio^chh^ 

(J)HKCaUHH. 

25. MHKpoxHpyprHHecKoe ycrpoHCTBO no JiioSoMy H3 n. n. 13-24, 0TJiHHaK)meec5i 
TCM, HTO Ha Ka>Kii0M cKpeHJiHioiueM 3ncMeHTe BbinojiHen no MeHbuicH Mepe ohhh 

AOnOJIHHTCJIbHblH KpiOHOK. 

26. MaHHnyjiHUHOHHbiH TOjiKaTenb, coiiepxcamHH thfh, KajK^an h3 KOTopwx 

BbinonHCHa C BO3MO}KH0CTbIO CTblKOBKH C anCMCHTaMM MHKpOXHpyprHHCCKOrO 

ycxpoHCTBa, oTJiHHawiUHHCH TCM, HTO OH nonoJiHHTCJibHO cHa6aceH HanpaBJiaioiuHMH B 
KOJiHHecTBc, paBHOM KOJiMHccTBy THF, H KaTerepoM-npoBO^HHKOM, COeZlHHeHHbIM 
nocpcACTBOM My(|)Tbi c HanpaBJixioiuHMH, 3aKpenneHHbiMH .Ha hch, KaaciiaH THra 
ycTaHOBJiena c BO3MO^H0CTbK) npo;ioJibHoro nepeMcmcHHH oTHOCHTenbHO 
cooTBCTCTByiomeH CH HanpaBJifliomeM, BHyxpH My(j)Tbi h BHyrpw KaTerepa- 
npoBOOTHKa, npMHCM AJiHHa Ka>KjiOM THFH npcBbiuiacT cyMMapnyio jxnuHy 
cooTBeTCTByioiueH cH HanpaBJiHioineii, My(J)Tbi n KaTerepa-npoBOZiHHKa, npn 3T0M 

ZlHCTaJIbHblH KOHeU KaJKaOH HanpaBJI^FOmeH BbinOJmeH C BO3MOKHOCTbI0 
B3aHMO/ieMCTBHi! C 3JieMCHTOM MHKpOXHpyprHHeCKOrO yCrpOHCTBa, CTblKOBaHHbIM c 

cooTBCTCTByiomeH thfoh, a na KaxeTepe-npoBOiXHHKe ycraHOBJicHo 3a»cHMHoe 

yCTpOHCTBO, BbinOJlHCHHOe C B03MOMCH0CTbK) (t)HKCaUHH nOJIOXCCKHfl TflF. 

27. MaHHnyjiflUHOHHbiH TOJiKarcJib no n. 26, OTJiHHaiomHHCH tcm, hto Kawiajj 
THra BbinojiHCHa H3 rH6Koro TpocHKa hjih crpyHbi, c(J)opMHpoBaHHoro b mjic ncTJiH. 

28. MaHHnyjiHUHOHHbiH TOjncaTCJib no n. 26, oTJiHMaiouiHMCH tcm, hto thfh 

BbUlOJIHCHbl B BHiie ynpyFHX CTCpHCHCH C TOpUCBblMH KpK)HKaMH, HJIH BblCXynaMH, HJIH 

nponHJiawH na KOHuax, KOTopbie oTKJioHeHbi nofl yFJioM He 6oJiee 90** oTHocHxenbHo 

OCH MaHHnyJlHUHOHHOFO TOJlKaTCJIfl. 
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29. MaHHnyjiflUHOHHbiH TOJiKaxejib no n. 26, oTJiHHaioiuHHCJi tcm, hto 
iianpaBJiHioiUHe BbinojiHCHbi b BHjie ynpyrax rH6KHX Tpy6oMeK, BHyxpH KOTopwx 
pa3MeiueHbi THrH. 

30. MaHHnyjiHUHOHHbiH TOJiKaTenb no n. 26, oxjiHHaiomHHCfl tcm, hto 
HanpaBJiHiomHe BbinojiHeHbi b bujxq TpyGoncK, BHyrpH Koropbix pasMeuieHbi thph, h 
3aKpenjieHbi na Mycjire nocpe^cTBOM ynpyrnx ctcphchch, oTKJioHeHHbix na yroji no 90"* 
oTHocMTejibHo ocH MaHHnynflUHOHHoro TonKaTeji5i. 

31. MaHHnyjiflUHOHHbiH TojiKarenb no n. 26, oTjiHnaiomHHoi tcm, hto 
HanpaBJiHiouuie BbinojiHeHbi OAHHaKOBOH mnuhi. 

32. MaHHnyjiflUHOHHbiH TOJiKaxejib no jiK)6oMy h3 n. n. 26-31, OTJinnaroiuHHCfl 
TCM, HTO My(J)Ta saKperuieHa Ha AHcranbHOM kohuc KaxeTcpa npoBoiiHHKa. 

33. MaHHnynnuHOHHbiH TOJiKaTCJib no JiK)6oMy h3 n. n. 26-31, oTJiHHaiouiHHCfl 
TCM, HTO My4)Ta 3aKpeimeHa Ha npoKCHMaJibHOM KOHue KaTcrepa-npoBOOTHKa 
nocpcACTBOM mapHHpHoro . coeAHHeHHfl, a nanpaBJiHiomHe pacnojio^enbi BHyrpn 
KaTCTepa-npoBOAHHKa h BbixoAflT 3a ero ziHCTajibHwii kohcu. 

34. MaHHnyjiflUHOHHbiH TOjiKaxeJib no jiK)6oMy h3 n. n. 26-32, oTJinnaioiUHHCH 
TCM, HTO OH flonoJiHHTenbHo co;iep5KHT crpaxoBOHHyio Tpy6Ky, coocho 
ycraHOBJieHHyio Ha KaTCTepe-npoBojanHKe. 
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_jnooieayioDiHc noKyMCHTM yKa3aHM b upoaonxcmu ipapit C. Q aaHHue o nareimx-aMajiofax yxxz&Hu b npmiaxcHHH 



OcofiLie KareropHH ccwntWHux AoxyucHTOa: 
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pOBSHHK) H TJt. 
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